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Students worked through this tutorial in groups in a “one-off” setting;
their responses were captured and analyzed, and they were also
subjected to a short pre-/post-assessment. We will present our analysis
of their responses and our suggestions for the revision of the Mendel/
Muller tutorial,with thegoal of building up studentunderstandingof the
origins of information at the molecular level.
This study is supported by funds from the NSF CIRTL project, NSF DUE
# 0816692 and the CU ASSETT program.
doi:10.1016/j.ydbio.2010.05.106
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Humanoids: A creative application project for developmental
biology courses
Judith M. Thorna, Larissa E. Roya,b, Erin A. Jezuita,
Jacqueline W. Brittinghamc
aDept. of Biology, Knox College, Galesburg, IL, USA
bDept. of Education, Illinois State University, Normal, IL, USA
cDept. of Biology, Simpson College, Indianola, IA, USA
ThisHumanoidproject functions asa review for the final examandan
overall application of the developmental processes expounded upon
through the duration of the course, as well as encouragement into
further exploration of areas not specifically covered. The initial prompt is
simple: pick a humanoid and describe its development. Humanoids,
defined as fictional characters with resemblances to the basic human
body plan, allow for a wide range of character choices including
Chewbacca, Klingons, the BFG, and vampires (in variousmanifestations)
just to name a few. Each student writes a paper and presents his or her
findings to the class. Students have the freedom to choose a subject that
theyare interested in ormight relate to previous classes. This assignment
was given to three sets of developmentalbiology students atKnox (2006,
2008, and 2009). The instructor determined the success for this course-
embedded assignmentwithout an evaluation rubric.Wehave developed
an evaluation rubric to assess the ability of students to meet the goals of
the assignment. The rubric evaluates clarity of writing, the description of
the Humanoid, justification and logic skills, analysis and synthesis of the
scientific literature, and originality. We are in the process of using this
rubric to evaluate 45 completed assignments in a three-step process
examining inter-rater reliability, modifying and validating the rubric.
After this review process, this rubric will be used to guide and assess
future developmental students.
This study is supported by NSF 0127106.
doi:10.1016/j.ydbio.2010.05.107
Program/Abstract # 70
From Reading to Research: Vertically integrating undergraduate
research from the freshman through senior years
Dereth R. Phillips, Bonnie Bartel
Dept. of Biochem. and Cell Biol., Rice Univ., Houston, TX, USA
Traditional undergraduate research programs, limited to a single
summerbetween the junior and senior yearof college, constrainboth the
scope and duration of the projects accessible to students and occur after
the critical window in which students are determining their majors.
Through our multi-year undergraduate research advising program, we
aim to intervene early and create a pipeline through which students can
be exposed to and participate in research throughout their under-
graduate careers. To reach our freshmen, we developed an experiential
seminar in which students read primary literature, meet scientists, and
tour laboratories featured in local research articles. We couple this early
exposure with support in finding and succeeding in undergraduate
research through an undergraduate research advising network and a
multi-semester independent research program. Our departmental
research-for-credit courses are available to students performing research
at Rice University or at institutions elsewhere in the Texas Medical
Center. We support these students through a central course coordinator,
standardized requirements, and a student researchmanual. The Reading
to Research program has increased student awareness about research,
enrollment in our undergraduate research program, publications by
undergraduates, the number of posted on and off-campus opportunities,
and faculty satisfactionwith the focus and organization of their student
researchers. This success has encouraged other Rice University depart-
ments to adopt components of our program.
(Activities supported by an HHMI Professor grant to BB.)
doi:10.1016/j.ydbio.2010.05.108
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How to make a baby with lab: A non-major course in human
reproduction and development
Carol E. Roote
Nazareth College Rochester, NY, USA
The joke one often hears from a young person taking a newborn
infant home for the first time is, “Iwish therewas an instructionmanual.”
No course can really provide an instruction manual for raising a child.
However, I designed and taught a 3-credit course in Fall 2009 to help
students learn about human reproduction and development. I included
background in chemistry, cell structure, and genetics, since this was the
first college-level science coursemost of the students had. I then covered
a brief historical perspective, anatomy and physiology of the reproduc-
tive organs, egg and sperm formation, the stages of development, sex
determination, pregnancy, lactation, labor and delivery, assisted repro-
duction, the effects of environmental teratogens on development,
abortion, and stem cell technology. Overall, students responded very
positively to the course because, even thoughmany of themwere afraid
of science, it was a topic they could relate to. I developed a laboratory
manual for the 1-credit co-requisite laboratory portion of the course,
which included the following labs:Microscopy Like You've Never Seen It
Before, Chemistry and Measurement, Human Body Tissues, Mitosis and
Meiosis, HumanGenetics, Reproduction and Fertilization, FertilizationTo
Gastrulation, Gastrulation To Fetal Development, Sexually Transmitted
Diseases, Regeneration, and Birth Defects. Students got to work with a
variety of live organisms and “loved the content and specific activities” as
determined by course evaluations. By the end of the course, most
studentswere able to achieve the learningoutcomes, as exemplified by a
variety of assessment tools. I plan to develop this course in an online
format in the future.
doi:10.1016/j.ydbio.2010.05.109
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Engaging students in a Stem Cell Research class through
(educational) service projects
Joyce Fernandesa, Carli Calderonea, Kevin Sequeiraa, Lauren Espea,
Lynne Hansenb
aDept of Zoology, Miami University, Oxford, OH, USA
bSt Ursula High School, Cincinnati, OH 45056, USA
A capstone course (400-level) was offered during the Spring 2009
semester on STEM CELL RESEARCH— Science Ethics and Public Policy.
The course was organized in a seminar style. Students were expected
to conduct literature surveys, engage in critical peer discussions,
prepare written reports of their findings and be involved in oral
presentations. One goal (of seven) for this course was “To identify
major issues identified through class discussions and presentations
and to present them to a public audience”. A group of students
developed a presentation on recent advances in Stem Cell Research
for a First Year Seminar Class, “Science in the Media”. The first year
class was a mixed group of science majors and non-majors from
disciplines such as journalism, business and political science. Written
feedback showed a clear distinction between perceptions and needs
of science majors and the non-majors. An analysis of the feedback
prompted the development of an “extended” service project over the
summer. Presentations were created for majors as well as non-
majors, and implemented during the Fall 2009 semester. Audiences
included high school students, second year majors and a residential
dormitory. To evaluate learning outcomes of the modified presenta-
tions, pre- and post-assessments were conducted. A benefit for
students taking this course is that they have become more aware of
sharing their knowledge and to engage in communicating science to a
public audience.
doi:10.1016/j.ydbio.2010.05.110
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Elegant science in the high school classroom
Gloriana Trujilloa, Jessica McSwainb, Maarten Chrispeelsa
aUCSD, La Jolla, CA 92093, USA
bHilltop High, Chula Vista, CA 91910, USA
The Socrates Fellows, funded by an NSF GK-12 grant to UC San
Diego, are part of a unique partnership with local area high school
science teachers. The relationship provides an opportunity for
Fellows to create an inquiry-based curriculum piece based on their
own research, while simultaneously practicing science communica-
tion skills. The introduction of Caenorhabditis elegans into biology
classrooms was enthusiastically received; students were engaged in
their learning experiences and performed well on tests that covered
related concepts. Over the course of the 2009–2010 academic year, I
implemented the following student-centered learning lessons: 1)
C. elegans was first introduced to students in an activity to stimulate
discussion about the soil ecosystem. Students brought their own soil
samples into the classroom to isolate C. elegans and other “life forms”
from the soil. 2) We used C. elegans to demonstrate Mendelian ratios
in live organisms, since much of my dissertation research is based on
genetic analysis. Students receive progeny from genetic crosses
between wild type and a visually appealing mutant. They then
distinguish the phenotypes and calculate ratios to determine whether
a mutant allele is dominant or recessive to wild type. 3) C. elegans
chemotaxis investigates the function of the nervous system by
examining a simple circuit important in olfaction. Students carried
out a chemotaxis assay using animals with wild type and mutant
responses to odorant attractants almond extract and buttered
popcorn. Overall, the partnership and experiments highlight stu-
dent-driven inquiry and the scientific process as practiced by
laboratory scientists.
doi:10.1016/j.ydbio.2010.05.111
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Bringing the understanding of evolution to Turkish public:
A volunteer organization model for developing countries
B. Duygu Ozpolata, AkcayErol Akçayb, Nazli Somelc, Mehmet Someld
aDepartment of Cell and Molecular Biology, Tulane University,
New Orleans, LA, USA
bNational Institute for Mathematical and Biological Synthesis (NIMBioS),
University of Tennessee, USA
cDepartment of Education Science, Helmut Schmidt University, Hamburg,
Germany
dCAS-MPG Partner Institute for Computational Biology, Shanghai, China
Turkey has a low acceptance of evolution among European
countries. This reflects intense creationist effort and a relative lack
of outreach by the science community in Turkey. Importantly, teacher
education programs at universities, as well as school textbooks, do
not include appropriate coverage of biological evolution. The Internet
is a powerful tool to reverse this trend, yet until recently there was no
accessible presentation of evolution in Turkish on the Internet. Hard-
workers for Evolution is a volunteer group for promoting an under-
standing of evolution in Turkey, with over 140 members, including
graduate and post-graduate researchers. The group has so far
translated 70% of the UC Berkeley's Understanding Evolution website
(http://evolution.berkeley.edu/), which presents evolution at a level
accessible to the general public. The Turkish website started
publishing in 2007 at http://www.evrimianlamak.org. Hard-workers
for Evolution established a science education community that
eventually began involving in translations of other media such as
documentaries and books, as well as organizing seminars and
symposia. Hard-workers for Evolution can be used as a volunteer
organization model to be applied especially in developing countries
where there is a lack of funding and resources for public outreach.
doi:10.1016/j.ydbio.2010.05.112
439Abstracts
